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(57) ABSTRACT

Device and method for analyzing a probe, 1n particular for
analyzing a symmetrical, differential probe. A ground-based
test signal 1s provided to a main signal line, wherein the main
signal line 1s terminated by a predetermined impedance.
Furthermore, at least one additional signal line 1s provided,
wherein a further impedance 1s arranged between the addi-
tional signal line and the ground. Accordingly, a differential
probe may measure a differential signal between the main
signal line and the additional signal line. Hence, no
grounded signal 1s provided to the probe. This measurement
of the probe can be compared with a reference signal directly
acquired on the main signal line. In this way, characteristic
values such as impedance and/or frequency response of the
probe can be determined.
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1
TEST ARRANGEMENT AND TEST METHOD

TECHNICAL FIELD

The present invention relates to a test device and a test
method. In particular, the present invention relates to a
device and a method for analyzing a probe, especially a
symmetrical of differential probe.

TECHNICAL BACKGROUND

Although applicable 1n principle to any probe, the present
invention and its underlying problem will be hereinafter
described 1 combination with a symmetrical probe for
measuring radio frequency signals.

When measuring electric signals in a device under test, a
measurement probe may be used for electrically contacting,
a measurement point. Due to parasitic eflects such as para-
sitic inductances or capacities, a frequency response of the
measurement system using a measurement probe may be
influenced. In order to consider and compensate such 1ntlu-
ences, 1t 1s necessary to analyze the characteristics of the
measurement probe and to take into account these charac-
teristics.

For characterizing a measurement probe, a well-known
predefined signal may be applied, and a measurement signal
acquired by the probe can be compared with the original
signal. For this purpose, an asymmetric, ground-based signal
may be provided.

However, the asymmetric test signal makes 1t dithcult
acquire appropriate measurements for characterizing sym-
metric or diflerential probes. In particular, a frequency
response of a symmetric measurement probe may be differ-
ent from a frequency response ol an asymmetric signal.

SUMMARY OF THE INVENTION

Hence, there 1s a need for a test device and a test method
for analyzing and characterizing a measurement probe, 1n
particular a symmetric or differential measurement probe.

The present invention therefore provides a test device
with the features of claim 1 and a test method with the
features of claim 14.

According to a first aspect, 1t 1s provided:

A test device for analyzing a probe, in particular for
analyzing a symmetric probe. The test device comprises a
main signal line and at least one symmetrical signal line. The
main signal line 1s connectable to a first terminal of the
probe. The main signal line comprises a test signal source
interface and a first impedance. The test signal source
interface 1s electrically connected to a first end of the main
signal line. The test signal source interface 1s adapted to
receive a test signal. The first impedance 1s adapted to
terminate a second end of the main signal line. The at least
one symmetrical signal line i1s connectable to a second
terminal of the probe. Each symmetrical signal line com-
prises a second impedance. The second impedance 1s
adapted to terminate a first end of the respective symmetrical
signal line.

According to a second aspect 1t 1s provided:

A method for analyzing a probe, 1n particular for analyz-
ing a symmetrical or diflerential probe. The test method
comprises a step of applying a ground referenced test signal
to a main signal line. The main signal line 1s terminated by
a first impedance. The test signal comprises a predetermined
test impedance. The test method further comprises a step of
measuring a first measurement signal. The first measurement

10

15

20

25

30

35

40

45

50

55

60

65

2

signal 1s provided by a terminal which 1s electrically con-
nected to the main signal line. The test method further
comprises measuring a second measurement signal. The
second measurement signal 1s measured by the probe to be
analyzed. The first terminal of the probe 1s electrically
connected to the main signal line and the second terminal of
the probe 1s electrically connected to at least one symmetri-
cal signal line. The at least one symmetrical signal line 1s
terminated by a second impedance. Finally, the test method
comprises a step ol determining a characteristic value of the
probe. The characteristic value of the probe 1s determined
based on the first measurement signal and the second
measurement signal.

The present invention 1s based on the fact that character-
izing a differential or symmetrical probe by applying an
asymmetric measurement configuration may lead to mnaccu-
rate results. Especially when one terminal of a probe 1s
directly connected to a ground and the other terminal of the
probe 1s provided with the test signal, such a configuration
may only result 1in 1imprecise characteristics for speciiying
the probe. Hence, a setup of the probe based on such
measurements and/or a compensation of the measurement
results might not fully compensate the disturbances, in
particular disturbances or by parasitic elements.

It 1s therefore an 1dea of the present invention to provide

a configuration of a test arrangement and an appropriate test
method which can take into account the above identified
problems and achieve a more accurate analysis of the probe
for determining characteristic properties of the probe. For
this purpose, a test signal 1s provided to a first terminal of the
measurement probe by a main signal line having a well-
defined termination. At the same time, a further terminal of
the measurement probe 1s also connected to a further signal
line having a well-defined termination. In other words, none
of the terminals of the probe 1s directly connected to a
ground. In this way, the properties for providing the test
signal to the probe can be mmproved. In particular, an
appropriate configuration for providing a symmetric test
signal to a differential or symmetric test probe can be
achieved, even though only a single, ground-based test
signal 1s provided to the respective configuration.

The test signal source provides the test signal with a
predetermined source impedance. Accordingly, 1 a wired
connection between the test signal source and the test device
1s used, the impedance of this wired connection 1s also
adapted to this source impedance. For example, a coaxial
cable may be used, having an appropriate impedance.

The main signal line as well as the at least one symmetri-
cal signal line may be realized as an electrically conductive
structure. In particular, the main signal line and the at least
one symmetrical signal line may comprise at least a section
which provides a contact element for electrically connecting,
a terminal of the probe. In this way, the terminals of the
probe can be connected with the main signal line and the at
least one symmetrical signal line. For example, first terminal
of the probe can be electrically connected to the main signal
line and a further terminal of the probe can be electrically
connected to a symmetrical signal line. A ground-based test
signal can be provided to the main signal line, for example,
by means of the test signal source interface. The test signal
source mterface may comprise, for example, a terminal or a
connector for electrically connecting the main signal line to
a test signal generator. In particular, 1t may be possible to
provide the test signal at a first end of the main signal line.
Furthermore, the other end of the signal line may be termi-
nated by a predetermined impedance. The impedance may
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be, for example, a resistor or another approprnate element for
terminating the main signal line with a predetermined
impedance.

Furthermore, the at least one symmetrical signal line 1s
also terminated at least at one end by a second impedance.
The second impedance may be, for example, a resistor or
another appropriate element for providing a desired prede-
termined 1mpedance. Hence, the at least one symmetrical
signal line does not have a direct electrical connection to a
ground. Moreover, the at least one symmetrical signal line as
well as the main signal line are terminated by appropnate
impedances. In this way, 1t 1s possible to provide a symmet-
ric signal to the probe, by providing a ground-based test
signal to the main signal line. It 1s understood, that the test
device may also comprise a conductive structure which can
be connected to a ground, 1n particular to a common ground
which 1s also connected to a test signal generator for
providing the test signal. Accordingly, the impedances for
terminating the main signal line and the at least one sym-
metrical signal line may be connected at one end to the
respective conductive structure which 1s connected to the
ground, and the respective other end of the impedances are
connected to either the main signal line or the symmetrical
signal line.

Accordingly, 1t 1s possible to connect the probe to be
characterized to the main signal line and at least one
symmetrical signal line and comparing the measurement
signal acquired in this configuration with the original test
signal. Based on this comparison, 1t 1s possible to determine
characteristics of the measurement probe, for example an
impedance ol the measurement probe and/or a frequency
response of the measurement probe.

In this way, a precise characterization of the measurement
probe can be achieved, in particular for symmetrical or
differential measurement probes.

Further embodiments of the present invention are subject
of the further sub-claims and the following description
referring to the drawings.

In a possible embodiment, each symmetrical signal line
turther comprises a third impedance. The third impedance 1s
adapted to terminate a second end of the respective sym-
metrical signal line. Accordingly, each symmetrical signal
line 1s terminated at both ends with an appropriate 1mped-
ance. As already mentioned above, the third impedance as
well as the second impedance may be, for example a resistor
or another appropriate element providing a desired 1mped-
ance. In particular, one end of the impedance may be
connected to the symmetrical signal line, and the other end
of the respective impedance may be connected to a ground.
In this way, the signal line 1s terminated at both ends for
avoiding reflections or the like.

In a possible embodiment, a value of the second 1mped-
ance corresponds to a value of the third impedance. Accord-
ingly, each symmetrical signal line 1s terminated at both ends
with same 1mpedance.

In a possible embodiment, the test device comprises a test
signal source. The test signal source may be adapted to
generate a ground referenced test signal. The generated
ground referenced test signal may be provided to the main
signal line, for mstance by the test signal source interface.

The test signal source may provide a test signal having
predetermined characteristics such as amplitude, frequency,
frequency range, wave form or the like. In particular, the test
signal may comprise a pulse, a Dirac impulse, or any other
appropriate test signal for characterizing the test probe.

In a possible embodiment, the ground referenced test
signal may comprise a predetermined source impedance, 1.e.

10

15

20

25

30

35

40

45

50

55

60

65

4

the test signal 1s provided by the test signal source with a
predetermined impedance. Further, the connection between
the test signal source and the test device may be also adapted
to this source impedance. By providing the test signal with
predetermined source impedance, and preferably adapting
the test device to the respective source impedance, distur-
bances such as reflections or the like can be avoided. In
particular, the test signal source may be connected to the test
device by means ol an appropriate connection having
adapted impedance. For example, a coaxial connector and/or
a coaxial cable may be used for connecting a test signal
source to the main signal line.

In a possible embodiment, a value of the predetermined
source impedance corresponds to a value of the first imped-
ance. Accordingly, the main signal line 1s terminated by an
impedance corresponding to the impedance of the test signal
provided by the test signal source. In this way, disturbances
such as reflections or the like can be avoided.

In a possible embodiment, a value of the second imped-
ance corresponds to a value of an impedance of a parallel
connection of the predetermined source impedance and the
first 1mpedance. Accordingly, the impedance of the sym-
metrical signal line 1s adapted to the impedance of the main
signal line. The value of the second impedance may be set
in the above mentioned manner, if the symmetrical signal
line 1s terminated by a single impedance. The determination
of an impedance of two parallel impedances can be calcu-
lated according to any appropriate scheme. For example, a
reciprocal value of the impedances of two parallel 1imped-
ances may be calculated by the sum of the reciprocal values
of the individual impedances which are arranged in parallel.

In a possible embodiment, the test device may comprise
two symmetrical signal lines. The two symmetrical signal
lines may be arranged on opposite sides of the main signal
line. Accordingly, the main signal line i1s arranged between
two parallel symmetrical signal lines. In this way, a sym-
metrical configuration can be provided. This makes 1t very
casy to connect a symmetrical or differential probe to such
a configuration.

In a possible embodiment, the test device may comprise
a Tastening device. The fastening device may be adapted to
fasten the probe to the test device. For example, the fasten-
ing device may comprise one or more suspension elements
for fastening the probe on the test device. For example, the
fasteming device may comprise a number of legs. In this
case, each leg may be adapted to fasten a terminal of the
probe to the main signal line or symmetrical signal line,
respectively. However, 1t 1s understood, that any other
appropriate fastening device for fastening the probe, 1n
particular the individual terminals of the probe to the test
device and for providing a mechanical fastening and an
clectrical connection of the terminals of the probe to the
main signal line and the symmetrical signal line can be used.

In a possible embodiment, the test device may comprise
a connector. The connector may be adapted to connect a
measurement device to the main signal line. The connector
may further be adapted to connect the measurement device
to at least one symmetrical signal line or a ground of the test
device. In this way, 1t 1s possible to connect the measurement
device directly to the test device. Accordingly, the test
signals can be directly measured by a measurement device.
This ensures a reliable and undisturbed measurement of the
test signals. For example, the connector may comprise a
coaxial connector, or any other appropriate connector for
connecting the test device with the measurement device.

In a possible embodiment, the test device may comprise
a dielectric support substrate. In particular, the main signal
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line and the at least one symmetrical signal line may be
arranged on the dielectric support substrate. For example,
the dielectric support substrate may comprise a surface,
wherein both, the main signal line as well as the at least one
symmetrical signal are arranged on the same surface of the
dielectric support substrate. The dielectric support substrate
may be, for example a substrate such as substrate of a printed
circuit board or the like. Furthermore, the dielectric support
substrate may be also formed by a ceramic material or the
like. However, 1t 1s understood, that any other appropriate
material providing the desired properties may be also pos-
sible.

In a possible embodiment, the main signal line and the at
least one symmetrical signal line may be arranged as copla-
nar conducting paths. For example, the main signal line and
the symmetric signal lines may be arranged as printed
circuits on a substrate. For example, the conductive struc-
tures may be formed by electrically conducting materials
such as copper, gold or the like. Furthermore, any other
appropriate electrically conducting material, in particular
materials providing contact to the probe with good proper-
ties such as low contact resistance etc. may be used. Fur-
thermore, 1t may be also possible to apply the electrically
conductive structure by a first material, for example copper,
silver or the like and to cover this structure by a further
conductive material providing improved properties for a
contact of the terminals of the probe. For example, the
conductive structure may be covered by gold or the like.
However, 1t 1s understood, that also any other approprate
material, 1 particular an appropriate metal of alloy may be
used for realizing the conductive structure.

In a possible embodiment, the test device may comprise
an analyzer. The analyzer may be adapted to receive a first
measurement signal. The first measurement signal may be
received from the main signal line. The analyzer may be
turther adapted to recerve a second measurement signal
measured by the probe. For this purpose, the probe may be
connected to the main signal line and at least one symmetri-
cal signal line. In particular, one terminal of the probe may
be connected to the main signal line and another terminal of
the probe may be connected to a symmetrical signal line.
Further, the analyzer may be adapted to determine a char-
acteristic value of the probe. The characteristic value of the
probe may be determined based on the first measurement
signal which 1s directly measured on the main signal line,
and the second measurement signal which 1s acquired by
means ol the probe.

By comparing the original signal applied to the main
signal line and the measurement signal acquired by means of
the probe, characteristic values of the probe may be deter-
mined. In particular, the original signal may be compared
with the signal acquired by means of the probe 1n order to
determine a deviation of the signal when measuring the
signal by means of the probe.

In a possible embodiment, the characteristic value of the
probe may comprise at least one of an impedance of the
probe, a Irequency response of the probe, or any other
appropriate characteristic property of the probe.

The analyzer may comprise, for example, a signal pro-
cessor for processing the recerved measurement signals. In
particular, the analyzer may comprise additional elements
like analog-to-digital converters, digital-to-analog convert-
ers, lilters, attenuators, amplifiers or the like, which are
necessary for performing the analysis of the measurement
signals. The analyzer may comprise, for example, a com-
puter program that manages the analyzing process for deter-
mimng the characteristic values. Accordingly, the analyzer

10

15

20

25

30

35

40

45

50

55

60

65

6

may comprise a processor for performing the analyzing
process defined by the computer program. In particular, the
computer program may be stored n a memory of the
analyzer.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present inven-
tion and advantages thereot, reference 1s now made to the
following description taken in conjunction with the accom-
panying drawings. The invention 1s explained in more detail
below using exemplary embodiments which are specified in
the schematic figures of the drawings, 1in which:

FIG. 1 shows a circuit diagram of an embodiment of a test
arrangement according to the present mvention;

FIG. 2 shows a schematic diagram of configuration of an
embodiment of a test arrangement according to the present
imnvention;

FIG. 3 shows a circuit diagram of another embodiment of
a test arrangement according to the present invention;

FIG. 4 shows a circuit diagram of an further embodiment
ol a test arrangement according to the present invention;

FIG. 5 shows a schematic diagram of configuration of
another embodiment of a test arrangement according to the
present 1nvention;

FIG. 6 shows a side view of an embodiment of a test
arrangement according to the present invention; and

FIG. 7 shows a block diagram of an embodiment of a test
method according to the present invention.

The appended drawings are intended to provide further
understanding of the embodiments of the invention. They
illustrate embodiments and, in conjunction with the descrip-
tion, help to explain principles and concepts of the inven-
tion. Other embodiments and many of the advantages men-
tioned become apparent in view of the drawings. The
clements 1n the drawings are not necessarily shown to scale.

In the drawings, like, functionally equivalent and 1denti-
cally operating elements, features and components are pro-
vided with like reference signs in each case, unless stated
otherwise.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a circuit diagram of an embodiment of a test
device 1 according to an embodiment. The test device 1
comprises a main signal line 11 and a symmetrical signal
line 21. The main signal line 11 i1s terminated by a first
impedance R1. The symmetrical signal line 21 1s terminated
by a second impedance R2. For terminating the main signal
line 11, one end of the first impedance R1 i1s connected with
an end of the main signal line 11, and the other end of the
first impedance R1 1s connected with a ground. Accordingly,
one end of the second impedance R2 1s connected with the
symmetrical signal line 21, and the other end of the second
impedance R2 1s connected with the ground.

To provide a test signal to the test device 1, a test signal
source 30 can be connected to the main signal line 11. For
example, a first terminal 10 may be provided to the main
signal line 11 for receiving the test signal from the test signal
source 30. The first terminal 10 may be arranged at an end
of the main signal line 11 which 1s opposite to the end
connected to the first impedance R1.

The test signal source 30 may provide a test signal to the
main signal line 11. In particular, the test signal source 30
may provide a ground reference test signal. Accordingly, the
test signal source 30 may provide a test signal between a
ground and a further output port of the test signal source 30.
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Thus, the further output port of the test signal source 30 may
be connected to the main signal line 11. Test signal source
30 may output a test signal with predetermined source
impedance R0. Accordingly, the source impedance R0 of the
test signal source 30 may be adapted to the impedance of the
main signal line 11, in particular to the termination R1 of the
main signal line 11. For example, the source impedance R0
may be the same impedance as the first impedance R1 for
terminating the main signal line 11. In an embodiment, the
first impedance R1 for terminating the main signal line 11
may be 50 Ohm. Accordingly, the source impedance RO of
the test signal source 30 may be also 50 Ohm. However, 1t
1s understood, that any other impedance value may be also
used.

Since the main signal line 11 1s connected to the ground
by the first impedance R1 and the source impedance R0, the
combination of these two impedances R0, R1 may be
obtained based on a parallel arrangement of the two 1mped-
ances R0, R1. For example, a reciprocal value of the
combination of this parallel arrangement for the two 1mped-
ances may be calculated to the sum of the individual
reciprocal values of the first impedance R1 and the source
impedance RO. Thus, the value of the impedance between
the symmetrical signal line 21 and the ground may be set to
a value which corresponds to the resulting impedance of the
parallel source impedance and the first impedance RI1.
Accordingly, in the above-mentioned example when the first
impedance R1 1s 50 Ohm and the source impedance 1s also
50 Ohm, the second impedance R2 between the symmetrical
signal line 21 and the ground may be set to 25 Ohm.

For analyzing a probe 100, a first terminal 101 of the
probe 100 may be electrically coupled with the main signal
line 11, and a second terminal 102 of the probe 100 may be
clectrically coupled with the symmetrical signal line 21. For
example, the main signal line 11 and the symmetrical signal
line 21 may comprise a contact segment, respectively.
Accordingly, the first terminal 101 may be brought in
contact with the first contact segment of the main signal line
11 and the second terminal 102 may be brought in contact
with the contact segment of the symmetrical signal line 21.
In this way, the probe 100 can measure a signal resulting by
the difference between the main signal line 11 and the
symmetrical signal line 21. By this arrangement, neither the
first terminal 101 nor the second terminal 102 of the probe
100 1s directly connected to the ground. Thus, probe 100 can
measure a differential signal between the main signal line 11
and the symmetrical signal line 21 even though test signal
source 30 provides a ground-based test signal.

The differential signal measured between the first terminal
101 and the second terminal 102 of the probe 100 can be
provided to an analyzer 40 for analyzing the acquired test
signal by probe 100. Further, analyzer 40 may also acquire
a Turther measurement signal directly from the main signal
line 11. In particular, analyzer 40 may measure the signal on
the main signal line 11 1n a configuration when no probe 1s
connected the main signal line 11. In this configuration,
analyzer 40 can acquire an undisturbed test signal.

After acquiring the undisturbed test signal 1n a configu-
ration when no probe 100 1s connected to the test device 1,
and measuring further a differential signal between the main
signal line 11 and the symmetrical signal line 21 by means
of the probe 100, analyzer 40 can compare the two measured
signals 1 order to determine characteristics of the probe
100.

For example, analyzer 40 may determine an impedance of
the probe 100. Furthermore, it may be also possible that
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analyzer 40 may determine a frequency response or any
other characteristic of the probe 100.

For determining the characteristics of the probe 100,
analyzer 40 may not only acquire a single measurement
value, but even a test sequence over a predetermined time
period.

In particular, test signal source 30 may provide an appro-
priate test signal for determining the characteristics of the
probe 100 over a predetermined frequency range. For
example, test signal source 30 may provide a Dirac impulse.
However, any other appropriate signal for a test sequence
may be also provided by a test signal source 30. For
example, test signal source 30 may provide a test sequence
with increasing or decreasing Irequency over a predeter-
mined frequency range. Accordingly, analyzer 40 may mea-
sure the signal on the main signal line 11 directly, and
additionally, analyzer 40 may acquire a differential signal
between the first terminal 101 and the second terminal 102
of the probe 100. Thus, by comparing the two received
signals, analyzer 40 can determine an impedance of probe
100, a frequency range of probe 100 or any other appropriate
characteristic value of probe 100. In particular, the deter-
mined characteristics may be determined as a function
depending on the frequency of the test signal and/or any
other appropriate parameter.

FIG. 2 shows a conductive structure of a test device 1
according to the circuit illustrated 1n FIG. 1. As can be seen
in FIG. 1, a first conductive element 1s provided as a main
signal line 11. In particular, a test signal may be provided to
the main signal line 11 by the first terminal 10. The first
terminal 10 may be arranged on the first end of the main
signal line 11. At the opposite, second end of the main signal
line 11, a first impedance R1 may be arranged between the
second end of the main signal line 11 and the ground GND.
As already mentioned above, the first impedance R1 pret-
erably may have a value corresponding to the source imped-
ance RO.

Furthermore, a second conductive structure may be pro-
vided for the symmetrical signal line 21. As already men-
tioned above, a second impedance R2 may be arranged
between the symmetrical signal line 21 and the ground. In
case only a single impedance R2 1s arranged between the
symmetrical signal line 21 and the ground, the second
impedance R2 may preferably have a value which corre-
sponds to a value of the parallel arrangement of the source
impedance RO and the first impedance R1.

Accordingly, a first terminal 101 of the probe 100 may be
brought 1n contact with the main signal line 11 and a second
terminal 102 of the probe 100 may be brought in contact
with the symmetrical signal line 21 for measuring a differ-
ence between the main signal line 11 and the symmetrical
signal line 21.

FIG. 3 shows a circuit configuration of a test device 1
according to a further embodiment. The test device 1 accord-
ing to this embodiment mainly corresponds to the previously
described embodiment. Thus, the explanation provided
before may be also valid for this embodiment. The embodi-
ment according to FIG. 3 differs from the previously
described embodiment by a symmetrical signal line 21
which 1s terminated on both ends by two impedances R2,
R3. A first end of the symmetrical signal line 21 1s termi-
nated by the second impedance R2 and the other end of the
symmetrical signal line 21 1s terminated by a third imped-
ance R3. In particular, a first end of the second impedance
R2 i1s connected to the symmetrical Signal line 21 and the
other end of the second impedance R2 1s connected to the
ground. Accordingly, a first end of the third impedance R3
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1s electrically connected to the symmetrical signal line 21
and the other end of the third impedance R3 1s electrically
connected to the ground. Thus, there i1s also no direct
connection between the symmetrical signal line 21 and the
ground 1n this embodiment.

In particular, the value of the second impedance R2 may
be the same as the value of the third impedance R3.
Accordingly, there 1s a parallel configuration of the second
impedance R2 and the third impedance R3. This parallel
configuration of the second impedance R2 and the third
impedance R3 may have a value corresponding to the value
ol the parallel configuration of the source impedance R0 and
the first impedance R1. Accordingly, the value of the source
impedance R0 and the values of the first impedance R1, the
second impedance R2 and the third impedance R3 may be all
the same. For example, all the four impedances may have a
value of 50 Ohm. However, it 1s understood, that any other
value may be also selected for the four impedances. In
particular, all four impedances may have a same value.

FIG. 4 shows a further circuit diagram of a test device 1
according to an embodiment. This embodiment mainly
corresponds to the previously described embodiment 1n
connection with FIG. 3. The embodiment according to FIG.
4 differs from the previously described embodiment by a
turther symmetrical signal line 22. Accordingly, the main
signal line 11 1s arranged between the two symmetrical
signal lines 21, 22. As already described before, the sym-
metrical signal lines 21, 22 are terminated on both ends with
appropriate impedances. In particular, the impedances R2'
and R3' for terminating the second symmetrical signal line
22 may correspond to the impedances R2, R3 for terminat-
ing the first symmetrical signal line 21. However, 1t is
understood that the first symmetrical line 21 and the second
symmetrical line 22 may be also connected to the ground by
a single impedance R2 as already described 1n connection
with FIG. 1.

FI1G. 5 shows a top view of a configuration of a conductive
structure for a test device 1 according to an embodiment. In
line with the circuit diagram described 1n connection with
FIG. 4, the main signal line 11 1s arranged 1n between two
symmetrical signal lines 21, 22. The main signal line 11 may
be fed with a test signal by a first terminal 10 arranged at a
first end of the main signal line 11. Accordingly, the opposite
end of the main signal line 11 1s terminated by a first
impedance R1. Furthermore, a first end of the symmetrical
signal lines 21, 22 1s terminated by a second impedance R2,
R2'" and a second end of the symmetrical signal lines 21, 22
1s terminated by a third impedance R3, R3".

As can be further seen 1n FIG. 5, the test device 1 may
comprise a fastening device 50. The fastening device 50 may
be adapted to fasten the terminals 101, 102 of the probe 100
to the main signal line 11 and the symmetrical signal lines
21 or 22, 22. For example, fastening device 50 may com-
prise separate legs for fastening the terminals 101, 102 of the
probe 100 to the main signal line 11 and the symmetrical
signal line 21 or 22. In particular, the fastening device 50
may comprise one or more springs for pressing the terminals
101, 102 of the probe 100 to the main signal line 11 and the
symmetrical signal lines 21, 22. In this way, a reliable
contact between the terminals 101, 102 of the probe 100 and
the main signal line 11 and the symmetrical signal lines 21,
22 can be achieved.

FIG. 6 shows a cross section of a test device 1 according,
to an embodiment. As can be seen 1n FIG. 6, the conductive
structure for the main signal line 11 and/or the symmetrical
signal lines 21, 22 may be arranged on a dielectric support
substrate 60. For example, the dielectric support substrate 60
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may be a substrate of a printed circuit board or the like.
Furthermore, any other approprate substrate, for example a
ceramic substrate or the like may be also possible. The
conductive structure for the main signal line 11 and the
symmetrical signal line 21, 22 may be formed, for example
by means ol a coplanar conductive structure which 1s
arranged on the dielectric support substrate 60. For example,
the conductive structure may be realized by a conductive
material, 1n particular a metal like copper, gold, silver or the
like. In particular, a material providing good electrically
conducting properties may be used at the positions where the
terminals 101, 102 of the probe 100 are connected to the
main signal line 11 and the symmetrical signal line 21, 22.
Thus, the probe 100 can acquire the test signals from the
main signal line 11 and the symmetrical signal line 21, 22.
Furthermore, an additional connector (not shown) may be
provided for directly measuring the test signal on the main
signal line 11. In this way, the test signal provided at the
main signal line 11 may be provided to the analyzer 40. The
additional connector by be arranged, for example, on the
dielectric support substrate. However, 1t might be also
possible, that the additional connector 1s connected to the
fastening device, 1 particular to the legs of the fastening
device 60.

Test device 1 may further comprise an appropriate con-
ducive structure for distributing the ground signal. This
conductive structure may be arranged on the same side as the
main signal line 11 and the symmetrical signal line 21, 22.
Additionally or alternatively, the conductive structure for the
ground may by also arranged on a side of the dielectric
support structure which 1s opposite of the side for carrying
the main signal line 11 and the symmetrical signal line 21,
22.

FIG. 7 shows a flow diagram of a test method for
analyzing a probe 100 underlying an embodiment of the
present mvention. In a step S1 a ground referenced test
signal 1s applied to the main signal line 11. The applied
signal may be a ground referenced signal having a prede-
termined test impedance R0. As already mentioned above,
the main signal line 11 may be terminated by first impedance
R1.

In a step S2 a first measurement signal 1s measured. The
first measurement signal may be directly measured on the
main signal line 11.

In step S3 a second measurement signal 1s measured by
the probe 100. In particular, a first terminal 101 of the probe
1s electrically connected to the main signal line 11, and a
second terminal 102 of the probe 1s electrically connected to
a symmetrical signal line 21. As already mentioned above,
the symmetrical signal line 21 may be terminated by second
impedance R2 or a combination of second and a third
impedance R2, R3.

Steps S2 and S3 may be performed simultaneously, or
subsequently.

In step S4 a characteristic value of the probe 100 1s
determined. The characteristic value may be determined
based on the first measurement signal which 1s measured
directly on the main signal line 11 and the second measure-
ment signal which 1s acquired by means of the probe 100.

Summarizing, the present invention relates to a device
and a method for analyzing a probe, in particular a sym-
metrical, differential probe. A ground-based test signal 1s
provided to a main signal line, wherein the main signal line
1s terminated by a predetermined impedance. Furthermore,
at least one additional signal line 1s provided, wherein a
turther impedance 1s arranged between the additional signal
line and the ground. Accordingly, a differential probe may
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measure a differential signal between the main signal line
and the additional signal line. Hence, no grounded signal 1s
provided to the probe. This measurement of the probe can be
compared with a reference signal directly acquired on the
main signal line. In this way, characteristic values such as
impedance and/or frequency response of the probe can be
determined.

Although specific embodiments have been illustrated and
described herein, it will be appreciated by those of ordinary
skill 1n the art that a varniety of alternate and/or equivalent
implementations exist. It should be appreciated that the
exemplary embodiment or exemplary embodiments are only
examples, and are not intended to limit the scope, applica-
bility, or configuration i any way. Rather, the foregoing
summary and detailed description will provide those skilled
in the art with a convenient road map for implementing at
least one exemplary embodiment, it being understood that
various changes may be made 1n the function and arrange-
ment of elements described in an exemplary embodiment
without departing from the scope as set forth in the appended
claims and their legal equivalents. Generally, this applica-
tion 1s mtended to cover any adaptations or variations of the
specific embodiments discussed herein.

In the foregoing detailed description, various features are
grouped together 1n one or more examples or examples for
the purpose of streamlining the disclosure. It 1s understood
that the above description 1s mtended to be illustrative, and
not restrictive. It 1s intended to cover all alternatives, modi-
fications and equivalents as may be included within the
scope of the mnvention. Many other examples will be appar-
ent to one skilled in the art upon reviewing the above
specification.

Specific nomenclature used 1n the foregoing specification
1s used to provide a thorough understanding of the invention.

However, 1t will be apparent to one skilled 1n the art in
light of the specification provided herein that the specific
details are not required in order to practice the invention.

Thus, the foregoing descriptions of specific embodiments
of the present mmvention are presented for purposes of
illustration and description. They are not intended to be
exhaustive or to limit the invention to the precise forms
disclosed; obviously many modifications and variations are
possible 1n view of the above teachings. The embodiments
were chosen and described in order to best explain the
principles of the invention and its practical applications, to
thereby enable others skilled 1in the art to best utilize the
invention and various embodiments with various modifica-
tions as are suited to the particular use contemplated.
Throughout the specification, the terms “including” and “in
which” are used as the plain-English equivalents of the
respective terms “comprising” and “wherein,” respectively.
Moreover, the terms “first,” “second,” and “third,” etc., are
used merely as labels, and are not intended to impose
numerical requirements on or to establish a certain ranking,
ol importance of their objects.

What we claim 1s:

1. A test device for analyzing a symmetric probe, the test
device comprising:

a main signal line connectable to a first terminal of the
symmetric probe, the main signal line comprises a test
signal source interface, electrically connected to a first
end of the main signal line and adapted to receive a test
signal, and a first impedance, adapted to terminate a
second end of the main signal line;

at least one symmetrical signal line, each symmetrical
signal line being a further signal line connectable to a
second terminal of the symmetric probe, each sym-
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metrical signal line comprising a second impedance,
adapted to terminate a first end of the respective
symmetrical signal line; and

a dielectric support substrate, wherein the main signal line

and the at least one symmetrical signal line are elec-
trically conductive structures arranged on the dielectric
support substrate.

2. The test device of claim 1, further comprising a test
signal source adapted to generate a ground referenced test
signal and to provide the test signal to the main signal line.

3. The test device of claim 2, wherein the ground refer-
enced test signal comprises a predetermined source 1mped-
ance.

4. The test device of claim 3, wherein a value of the
predetermined source impedance corresponds to a value of
the first impedance.

5. The test device of claim 3, wherein a value of the
second 1impedance corresponds to a value of an impedance
ol a parallel connection of the predetermined source imped-
ance and the first impedance.

6. The test device of claim 1, wherein each symmetrical
signal line further comprises a third impedance, adapted to
terminate a second end of the respective symmetrical signal
line.

7. The test device of claim 6, wherein a value of the
second i1mpedance corresponds to a value of the third
impedance.

8. The test device of claim 1, comprising two symmetrical
signal lines, arranged on opposite sides of the main signal
line.

9. The test device of claim 1, comprising a fastening
device adapted to fasten the symmetric probe to the test
device.

10. The test device of claim 1, comprising a connector
adapted to connect a measurement device to the main signal
line and to at least one symmetrical signal line.

11. The test device of claim 1, wherein the main signal
line and the at least one symmetrical signal line are arranged
as coplanar conducting paths.

12. The test device of claim 1, comprising an analyzer
adapted to receive a first measurement signal applied to the
main signal line, to receive a second measurement signal
measured by the symmetric probe, the symmetric probe
being connected to the main signal line and at least one
symmetrical signal line, and to determine a characteristic
value of the symmetric probe based on the first measurement
signal and the second measurement signal.

13. The test device of claim 12, wherein the characteristic
value of the symmetric probe comprises at least one of an
impedance of the symmetric probe or a frequency response
of the symmetric probe.

14. A method for analyzing a symmetric probe, the
method comprising:

applying a ground referenced test signal with a predeter-

mined test impedance to a main signal line, the main
signal line being terminated by a first impedance, and
the main signal line comprises an electrically conduc-
tive structure arranged on a dielectric support substrate;

measuring a first measurement signal provided by a

terminal electrically connected to the main signal line,
and the at least one symmetrical signal line comprises
an electrically conductive structure arranged on the
dielectric support substrate;

measuring, by the symmetric probe, a second measure-

ment signal, wherein a first terminal of the symmetric
probe 1s electrically connected to the main signal line
and a second terminal of the symmetric probe 1is
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clectrically connected to at least one symmetrical signal
line terminated by a second impedance; and
determining a characteristic value of the symmetric probe
based on the first measurement signal and the second
measurement signal. 5
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